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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a activating 
reaction vapor depositing method for oxide thin film 
capable of stably obtaining thin film over a long time. 
SOLUTION: In a activating reaction vapor depositing 
method in which a pressure gradient type plasma gun 2 
is used to form oxide thin film on a substrate W, the 
degree of vacuum in a treating chamber is detected , and 
the exhausting rate from the treating chamber is 
controlled so as to make the detected value equal to the 
set value. Furthermore, the partial pressure of oxygen in 
the treating chamber is detected, and the amt. of oxygen 
to be introduced into the treating chamber is controlled 
so as to make the detected value equal to the set value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the membrane formation controlling method at the time 
of forming an oxide film to a substrate by the activated reactive evaporation of oxide films, such as an 
ITO film and a MgO film, and the activated reactive evaporation which uses a pressure gradient type 
plasma gun in detail. 
[0002] 

[Description of the Prior Art] As for the ITO film used for a liquid crystal or a touch panel, and the MgO 
film used for an AC type plasma display, the demand of highly-efficient-izing is increasing with the 
spread. 

Furthermore,-izing from Sadao Takayasu is desired strongly. 

In order to form oxide films, such as an ITO film and a MgO film, to a substrate etc. conventionally, the 
forming-membranes method by dry processes, such as the vacuum deposition method and sputtering 
process using an electron beam, or activated reactive evaporation which uses a pressure gradient type 
plasma gun, is generally performed. Under the present circumstances, in order to complement the 
oxygen which secedes from an oxide deposition material or its evaporation particle or to adjust 
membraneous quality during membrane formation, while introducing a constant rate of oxygen into the 
membrane formation interior of a room, The opening of the valve for pressure control in which the 
exhaust speed by a vacuum pump was provided at the exhaust-port side is adjusted, and it is made to 
make regularity membrane formation room pressure power under membrane formation for the purpose 
of stabilizing more the degree of crystallinity and crystal orientation of the formed thin film. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case where a constant rate of oxygen is 
introduced in order to complement the oxygen which secedes from an oxide deposition material or its 
evaporation particle or to adjust membraneous quality during membrane formation, By change of the 
amount of oxygen from which it secedes from adsorption or every place to every place of the oxide 
deposition material itself and a membrane formation indoor part, the amount of oxygen of the membrane 
formation indoor part under membrane formation will be changed, as a result, the oxygen tension of the 
membrane formation interior of a room will be changed, and it had the problem that it was difficult to 
obtain the stable film performance. For example, in membrane formation of ITO, change of the oxygen 
tension of the membrane formation interior of a room knows changing the specific resistance and 
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transmissivity of the formed film widely. In membrane formation of MgO, change of the oxygen tension 
of the membrane formation interior of a room also knows changing the degree of crystallinity and 
crystal orientation of the formed film. A constant rate of oxygen is supplied for prolonged membrane 
formation to the membrane formation interior of a room, moving the crucible with which the oxide 
deposition material was especially installed using the pressure gradient type plasma gun, And in the case 
where do not control membrane formation room pressure power, but it carries out, Since it is not only 
difficult to obtain the film performance which the oxygen tension of the membrane formation interior of 
a room was not stabilized at as shown in drawing 2 , but was therefore stabilized since change of the 
amount of oxygen of a membrane formation indoor part is remarkable, but the pressure of a membrane 
formation room was remarkably changed as shown in drawing 3 , knowledge that membrane formation 
speed is also changed sharply was acquired. Also in the case where it controls by adjusting the opening 
of the valve for pressure control in which the exhaust speed by a vacuum pump was provided at the 
exhaust-port side so that the membrane formation room pressure power under membrane formation may 
become fixed, Since change of the membrane formation room pressure power under membrane 
formation did not originate only in change of oxygen tension, as shown in drawing 4 , the oxygen tension 
of the membrane formation interior of a room will be changed, and it had the problem that it was 
difficult to obtain the stable film performance. This invention solves said problem and it aims at 
providing the membrane formation controlling method of an oxide film for the ability to obtain the film 
performance stable over the long time. 
[0004] 

[Means for Solving the Problem] In activated reactive evaporation which forms an oxidation thin film in 
a substrate using a pressure gradient type plasma gun in order that this invention may attain said 
purpose, A degree of ya^ and oxygen ten^ 

detection value becomes equal to a preset value, an oxygen introduction amount into a processing 

chamber is controlled so that this detection value becomes equal to a preset value. 

[0005] 

[Embodiment of the Invention]Below, an embodiment of the invention is described according to 
drawing 1 . In the figure, the film deposition system A consists of the 1st processing chamber 1 which 
does heating evaporation of the deposition material S, and the 2nd processing chamber 15 which 
accommodates a substrate, the side attachment wall of said 1st processing chamber 1 is equipped with 
the publicly known pressure gradient type plasma gun 2, and the crucible 3 which stored the deposition 
material S in the upper part is installed in the pars basilaris ossis occipitalis. And this crucible 3 carries 
out reciprocation moving of the predetermined section with the drive 4 from the lower stream to the 
upper stream to the lower stream from the transportation direction upper stream of film like substrate W 
which carries out the following. The gaseous oxygen .supply, nozzte is formed in said 1st processing 
chamber 1, The Qxj&en ga^part^^ in the 1st processing chamber 1 is measured wit^ 

spectrometer 6, and a difference with the target oxygen gas partial pressure instructions beforehand set 
to the oxygen gas part pressure signal is calculated with the oxygen gas flow rate operation machine 7, 
Control supply is carried out into the 1st processing chamber 1 from the oxygen gas of the specified 
quantity from said gaseous oxygen supply nozzle 5 so that the oxygen gas partial pressure in the 1st 
processing chamber 1 may serve as a predetermined value with the massflow controller 8. 
[0006]The degree of vacuum in the 1st processing chamber 1 is measured with the vacuum meter 9, and 
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this degree-of-vacuum signal is inputted into the pressure computing unit It is compared with the 
target-degree-of- vacuum instructions set up beforehand here, the pressure control valve 11 operates 
based on the difference, and the degree of vacuum in the 1st processing chamber 1 is controlled to a 
predetermined value. 

[0007]Said 2nd processing chamber 15 is what was provided via the opening la above said 1st 
processing chamber 1, and while the delivery roll 16 and the winding roll 17 of film like substrate W are 
allocated inside this 2nd processing chamber 15, the heater 18 is allocated among both the rolls 16 and 
17. 

[0008]In the above composition, said pressure gradient type plasma gun 2 is operated, and the plasma 
beam P is converged on the deposition material S of the crucible 3. A lot of deposition materials S are 
stored so that it can be adapted for prolonged membrane formation, and predetermined section 
reciprocation moving of the crucible 3 is continuously carried out from the lower stream to the upper 
stream with the drive 4 in the lower stream from the direction-of-movement upper stream of conveyance 
of film like substrate W. And the deposition material S which heated and evaporated in said plasma 
beam P reacts also to the oxygen gas supplied from the gaseous oxygen supply nozzle 5, making it 
secede from a part of own oxygen in this process, and forms an oxide film in film like substrate W. 
Under the present circumstances, the mass spectrometer 6 always measures the oxygen gas partial 
pressure in said 1st processing chamber 1, and sends that oxygen gas part pressure signal to said oxygen 
gas flow rate operation machine 7. The oxygen gas amount of supply is computed by calculating the 
difference of the target oxygen gas partial pressure instructions and the oxygen gas part pressure signal 
from the mass spectrometer 6 which are beforehand set to the oxygen gas flow rate operation machine 7, 
Outputting to the massflow controller 8 by making this into an oxygen gas amount-of-supply signal, the 
massflow controller 8 concerned supplies that amount of supply to the gaseous oxygen supply nozzle 5 
stably in response to this oxygen gas amount-of-supply signal. 

[0009]On the other hand, the vacuum meter 9 always measures the degree of vacuum in said 1st 
processing chamber 1, and sends the degree-of-vacuum signal to said pressure computing unit 10. The 
pressure computing unit 10 concerned computes a valve opening signal by calculating the difference of 
the target-degree-of- vacuum instructions and the degree-of-vacuum signal from the vacuum meter 9 
which are set up beforehand, and outputs this to the pressure control valve 11. And the pressure control 
valve 1 1 concerned operates in response to this valve opening signal, and leads the degree of vacuum in 
said 1st processing chamber 1 to a desired value. 
[0010] 

[Effect of the Invention]In order to measure separately the oxygen gas partial pressure and the degree of 
vacuum in the 1st processing chamber and to control them by the above explanation clearly according to 
this invention, Even if it changes the amount of secession under membrane formation of the oxygen 
which stuck to every place of the amount of oxygen, or a membrane formation indoor part which 
secedes from the oxide deposition material itself and evaporation particles, During membrane formation, 
since it becomes constant [ the oxygen gas partial pressure in said 1st processing chamber ] and becomes 
still always more nearly constant [ the pressure in said 1st processing chamber ] during membrane 
formation, the film performance stable over the long time can always be obtained, without also 
generating change of membrane formation speed. 
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[Translation done.] 
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ABSTRACTED-PUB-NO: JP 11080952 A 
BASIC-ABSTRACT: 

NOVELTY - The degree of vacuum of the interior of 
processing chamber (1) is measured and the exhaust 
speed of the film particles from the process 
chamber is controlled so that detected vacuum 
degree equals a preset value. The amount of oxygen 
supplied to the process chamber for evaporation of 
film is controlled so that the oxygen partial 
pressure equals a preset value. 

USE - For controlling formation of thin films such 
as indium tin oxide film and magnesium oxide film 
for liquid crystal panel, AC type plasma display . 




ADVANTAGE - Property of film is maintained for 
long time by suppressing the fluctuation of film 
forming velocity as the pressure of chamber and 
partial pressure of oxygen is maintained at fixed 
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rate . 



DESCRIPTION OF DRAWING (S) - The drawing shows film 
forming apparatus. (1) Process chamber. 
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